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(57)Abstract: 

PURPOSE: To provide a highly active solid catalyst containing zirconium metallocene 
in a large quantity suitable for pol3rmerizing olefins in a heterogeneous, and a 
prepolymer by the solid catalyst. 

CONSTITUTION: This solid catalyst is obtained by bringing a carrier containing 
MgC12 and an electron doner containing no active hydrogen (Dl) into contact with an 
electron doner containing an active hydrogen (D2) in a first stager (1) and bringing the 
solid firom the first stage into contact with zirconium metallocene and an arbitrary 
organoaluminum compd., pref., aluminoxane in a second stage (2). An ethylene 
(co)polymer by this catalyst or the above mentioned prepolymer has a narrow mol.wt. 
distribution and is low in zirconium content and is a speroidal particle powder having a 
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high bxilk density and being narrow in particle size distribution. 
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(A> 8 0-9 9. %^)V%(r>2mif^^^l^^2>, SJig;^^^!z:feV5T. I^tt^it-S^iti. HJ^^ 1 - 2 CD 

fcDlOO. 5-2 0^:;i/9^^$*. ;5^0t^|jEH#:fi#: 10 T^jSfC J; r)»?g$nfcffl*fi4j««:> A 1 /Z r H^itd^ 

(A> 6i, VX¥l^ia€6Din 10-1005 5^ PXOfit 1 0- 1 0 0 0T**«^a(7>:r«7;i'5— ^^Z^^^I^J 

^TT, Dm(0«^<0»W¥i^iaaDnfC^^My6t3^ <0#fcTlr, 0. 1 - 5 MP a(3[)^TJcr> 0-10 

mfifx\^^iki'^m^^^^r^ymm.T(DWiss^^i>^. o r comber, ^ u -«f>x«:^x^«i> 
tsimmr)i^s^=-^i>^^^ (c) , ftFatrisr ji^s ^fc^erftfefc^eisr, #ttir«c:i:tt. 1**^1 -sou 

imntm 2 ] ^gtt;K^O*6Vi:ir««^f^^^^1bD a 1 / Z r Jl^W:;&t i0-1000T&-5« 

i«. x-f^;P3B, x.T.T'Jum. ^^tx-y'jvm. ^a©*«7;P5-r>Afl:^«yiD#«ETJC> 0. 1-5 

3^>«, X;U3}^:^U-f HIi. ^»T5 Fl®, HiR75> MP a^^^ffTI^T. 10-11 orw^T, ^;5:< 

-ftr^H^, HiL5tt^-»r 2:i:cr>W3fe*a^^x«#«ca'&^»5tck:^t.iT. isif2» 

JtOC-RXIi^lR^X:?-^?^*^^*^^^!^* (i) 0. 8 9-0. 9 6 5«/cni' <Z)e«. 

|»;^Wlffi«<?5®f#c«iliL 5^ 0. 0 1 - 5 0 g/'l 0^<O;«>rl'h'f >5^-/^X (AS 

Cil^3S43 ai^JBl-3CCHri'fnj5U:^!::^C0g TMD 1 2 3 8 ^ff^E) . 2 - 5 CD^H^^S. RC^ 

<«W»fl!)ffl6:*rfeK::feV>T. WSlfr«>Ci:tt : 10 0 O^SlST^fcO 0. 6 ^mXfS.\^^:5L^\^Zyy^U 

O. 0 5-3T*-&«?5: —tJCDCs -Ce a-:^!^:?^' >0 3 OfiM?^ *Ti:(D 

©Z r<DaOMgCt>M!rjli*"J-S^JHtj&«, 0. 0 0 1- ft;^0- 5 - 2 OS*p pm"ed&l9> l»e»5feA«0. 3 

(C) CDA1<D*<D (B) OZr!Cji#-r -0. 5 5g/cm» <7)«5l?m£^5>jtt«ia»i:*& 
0-1000 tiCa:*1^iki:-rSM^^X«^^«»5fc 

5 ] < I ) # U X^ U >, < a: fe- 40 [M^^ 1 0 3 a'^#:X«^a#^*30ff. TX^i^ 

0<t>C3 -Cfi a-;rix:7><>(Dl 03^^T$^^X jSgDm. 1 5 0 - 1 0 0 0 ^^^nX^lK^T, Dm 

mz^^m^vft^m&mt^. p)vzi-^j^(r>^)v^ ^v>^ m m,^^'r^<D\zm\^it.m^im\z^\y^ 

fcOO. l-SOOgOaJ^yx^UVXSix^^^UXo^ i&rf'^mirrif^z^^Jxi&W^^J)^::! 

m^^^^^, t^^p^l/ZrWi^itti^. 10-100 -^7i,;?C:$^n-lr>t^tt*-*^i:ilc±ti#en^. 

0-e**»a:*T?#tJc:t*«rat-r^»c:>^T/;}^ijT- 50 S^e^tt^lCv ^:o:^/St«(«. X«:^I^>'^ W-x 
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(3) 

3 

<^ift:(^i. 5(e0^W»4, 6 5 9, 6 8 5#^«ICck«> 10 

t. msKmkitm(o«f^mmzxiimt'7^^>'Oj^± 
^tfmmi^>^^/x<Dmf\z^ r)^^'j:tuy^ >^m^t 

m^i\:(0'^n-:^m\zi^)l^a-OA;A^aiz>^ 
mz. #«©S?;U3:::^A2:SftAn*Ci:i0tfm*ffi 

9aii(om<omx^^^^\zm^^ c tuf^m^mftiwsi 
-Kj2^:^^u^yfm\z^'^i^^r^^^\t.. 

\zmmmM^^i^^^^t^^^^^^^x. x^u> 
mm^um^tii^u^tifimt±isb(E>n^^zmofi:. » 

^i^—M^it^zmL. 35>r?S'&fl:cofWcog;*:ft:ie^Si5^ 

^m-:^m\zm'^mi^m$\zwL. wEH^f^nfej^*^ : 

(1> M-ai«JC*ViT. a#:fi# (A) BO- 
SS. 9^;P?K0 2m^bVir^->^Ac!:f5<4*Sf50^^^ 
i>ft:<(5it>-^<0^««^#i:J^Wk'&«rDl(^0. 5- 5(? 
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2 o^juxs-gr*, A*'::>©^»:ia«K (A) Si, ^xw-^m 
^"irr^^iKtt^o^aiT&o, idCQ^^^ ca) 

?i^;K*fe^tf^ft:<t'^-o<Dfl^#<Ms'&« 

(2) ^v5-c. m=:mmz^^^x. m-wti^xm^n 

ft:W«r;u^x»j7A{t:'&« (C) . iffmiz}tr)U^y^ 
^> tmmt£it^^m=•w^fl»tt:^t5Rf^xm\zJ: d » e» 

t. (B> t^sw <c) #a*i*r^ 

(B) i^MS-^. JfeV^-r (C) i»jlk$-ti-535v Xtt 

Jt<omxt>A^>c im(omt:^mz^\^^x. itewK:* 
Afi(*: (A) amm^n^. &^mt. 80-99. 5^ 

8 0 - 9 9 ^^fc 8 0 - 9 0 

5K<0 2at^fcV^/^^Sx^A(i:, 0. 5-2 0*JV5lg, ^'SB 

k:« 5 - 2 0 =e)V%. l^ici 0 - 2 0 ^ ;PX(Dft-&*D 

l^^O. 3(s:Kfi9JC2SlffcVi5^^>">AICS-cr<e0c 
tt, Mg-CM'&^^tfffii&Wfti^fli'^i^^i^'^AO* 
ft:^^. 3ttlftriV^X^^A<^>«ft:«lR©«T;^5X»> 

A9i^flc*M^DS«J^c^^T^^^io 4M&^wt;p5-^a 

l~2 0^;l/5^Ofilft:2S^l:Vif:^i^'!> 
AJCMLT. 3 0^;i/X*«l3^53:raU. »aJC»i2 0^ 

AtcMi/T5=e.rv^^*ixttigi;, »5i«ciio. i*;v 

s^-r^c c.n«, x-x;!.®, x;^x;v^> ^:tx- 

ft:& ffi'&Wm* o^^^lb'&tt^Ji^ii T * 

-lc4^:m$nT, 2ffi^V^:^>"^/Ai:ft^«^D©i^- 

j|9fe«JlC, ^;!K2ffi^bVi5/:^i->r:;At4^Sfl:^«5D 1 
lcJ*itt^-e-*cifcJ;:?Ttt«iaa5*ft:Vi. c<Dia* 

•^A^tt^^-tt^ci^fzJtOffi&^n^cii^iMiS^n 

*. ^f*^ (A) tt, (BET) *t2 0 - 1 0 0 

in« /g. »iS5Ctt3 0-6 0m» /^gT**«[Tp*»& 

ft:<5. ^MWlCJ^Jt^?]^. m^\t. n=^OD/d 



# 



s 

fhtE^^-^^fbri^^. D/dit«, — 1-1. 

55Cttl-I. 30«ft:. 1. 5?ki«X«^lxV^;6^ » 
atcttl. 3Xttcn£4TT?fe5. iaf^ (A) cDtli^ 
li, 10-l0052^a>, ifaut«i 5-7 05^^n 

a^tt^^fl, v;^3FJ^iSgDTn<z>»«¥i%jfiSDn 
fC5ttr*ifcDm/Dn)^> 1-3, Xttl-2. 5. X 
\t.l-2t(^'Dmz\. 1-1. 50«g;^3«:@A^Vn 

tt, 1, SXDmfejBAeXttO. 6XDm7fe»>©i£fi 

, tRa «, 2-i2m<o^mm^^'^ttm\:xitmu. 
s«*!e«fl:^«tt> SR, c 1 (A^. fi> is« 

m> T>ltLX. SR» ORa R« tRfl 

- 1. 5-2. 5. jfaJCttl. 9-2. 3CDR» C 
1/Ri MgRi ^iPJt. 3it^ 

- 0. 1-1. 2> iffSlXttO. 3-0. 8©D1/ 
R. MgR« ^;PjtSr^bT^$n»§« 
fl^^#*ifc^D10#flETK:Ri MgRz ^R, C 

1 fl!>ra«!)KJKtt. waictto - 1 0 ox:om&xm¥r 

D 1 ^m^^i!m^%^ik\z. 1 0 - 5 or, »a?c» 
15-3 bx:aymmo^immzw^xttWiBLm^nm' 
^zLtffimm^ti^. »m^z\t. tmRP&\t.. :>tsi<t 

feiO^W, 0-5 OP$W®^W. fi^atrm 

0-24 ^m(ommomm\zMr)mei>x^^ izmn-^it 
^ztiz^K>. m»±sSi^<Dmmji±^. mzt^^^*\z 

3s>^. »m»M(Dm-stmt. mi^ (a) Mi^^^iK 




(4) 4fSB^4-2 1 140 5 

6 

fc, ^(:^«»D 2 Ji, Ib^ttjD 1 comfk-^^^^ Afc:^ 
T^«^fr{t«i:^<fcDi«^^i«:^*WT<&. o. 0 5-3 
»»KW:o, 1- l*;l/O<b^ttD2 30^ fiflc 
(A) o-^^^i^ojxtD^eji^mit^mmmM^o mvm 

10 •r<3&-5, {b^#>D2oa^*: (A) irCO^ttPi, *^0- 

1 0 ot:> »ai!ctto-7 o'CTraassn^^* 

1 0^>-5l^l«cDtta©«Wfc{rS:r>. n-^=¥U->X 
^!:7K3r*Jr4^»Ufc*^JiTfi#^ (A) -v-fk^^^D 2 

n^<b^«D2(D>c^^i^ e^o^tt&e^tii^die 

HVi«cDi?>unzi^A5i«, umzigx^r^m^tt^^. 
z,<omz\yXit%mn2x9m\ytz.^m%. 
iitffir^c, m;ic^iCcfco i[six^t^njBJi±(^>t5r»Tijt 

— jtt^:MgCl», xDl, yD2 

Dl. D2«. tt«H«^«t#iM:^*^U 
0. 0 0 0 5-0. 1 5, mzO. 0 0 1-0. 
io«ffl©a. Aoy«. 0. 0 5-3. 1^6;: 0. i- 

□ > (B) t^jtt^^-SCltJC^'S. mz. 

:3<02 r - Cj^-^^^tr-S 4ffi>^;P3r:'>AS:^tT> 3^ 

R4 Rb Re R7 Z r 

^;P«X«x^>>I.«co«;a:^3^Ig^ 1 - 6 (fflcoi>;a: < t 

40 h ^ t H a VT^XiVJtCDSte^^lST 7-14 

i^tJyjVlJz^Ji-Jim^mV. iJ^rDRi . Rfi Rt^Rr 

<D^^\t. mi:^x\tmf3i^>. s-^^nr^i/^f^xxjuat. 

X^;US, :^h^i^&. xh=^v 
:/n;j^4^i^»x«:/h4^v«(^»«^^3(IM^i-6 

6-1 9©-':3®«l;^»#«lt HD:t)>iHf;i/SlCct»9. 

50 m<Dy)v^)\^^\z^^. xm^x\t>'^u^^^^)v^<D 



^44— 



# 



(5] 

7 

^vyy)Vi3z^:L-A^mi. ->5?D^>i$^e>xx;K^«}^ 

Rs . Rs X»Rr 0>m^nM(r>^^s ^39&J^?6'2 

x^;i.->i5rp/^>^>?xxji.s, >?;?i^;i.s/^'D 
A>li$^n-fe>tt*&, il>!^< i:t>— :?©Z r -Xfe^ 

A^k^nr (c) . »allcttr;^^/=^1^■>^:»tt^n^ 

offlA<. ^<omm}t. it^^ (c) j^, -tmjrm^ 5^? 

«wr*(o&»tt«*^6T?*^. <b^« (c) hu 
A, x«hux^;i/rjV3x^7A, JL^Sij^^itriu^ju 

\t. -Jtt^ : (R) a A 1 O [A 1 <R) -O] « A 1 
(R) z 40 

^1 -6iHcr>7;i^^;i/«, *^:Pn}i, 2-4 0, Jf3i&r 

11 1 0 - 2 0 cD«KG>ft*ia-r) «Bitjar;W5 
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8 

fi&»<D««tt, Tj5^3?-^fcO>?;W=lxr>A0. 1-5 

*2>«^«rjU5x^TAfl:^« (C) 'bsfc, »jch;ux 

»T^e>nfcis^ov;v3x«i7A^^P'fe> (b) to 
vjU3xt>A>(5^D-fe> (B> o^aKinjflrrs*^. X 
m (c) , !tfm\zt±m^7jv^j^^>(D^tET\zm^ 

C<JD«^. ^^Jl.nXt^A^^'Diz^ (B) <D» 

ftt^'fb'&^ii (c) mmzx\t^it>m7&vitm 

^^^^-i^it^m (c) cD»«c^ii«5UT»jDU 
T^vi, sic^^^^i^'N, (B) osast (C) COStt 

(c) <o»«t^«ipu, ^fcViT (B) (omm^mmvT 

<B) C0-^COjS^«&»iPL. ^li"CS« (B) 

}k^^A^tm.<\zmmt^ii\ x\tfkm^^9knm 

\zt^^i^-\z. 5^ii^^5^m(Dim<ommizKom^ 
^n^, mm\t. ox:f!f^^fmizitm'snytm<t:^^i^ 
m<omMm'VTA<. i)^^mA\z\^ox:^^i 1 o'CTA 

O^feTlc^ft^nsWr^c, tf^^^Vs (C) 
n»:7A;>t^n-fe> (B) d^e^^WbT&ffiSti^^fc:. 
ffl^^cD^b'&ftj (C) -hoiMltt. ta*^jfes;;i.3x»i7A^ 

- i^;i/ax^Aj?^:5^D-k> (B) <r>ZT<Dm<D. t3.i$^ 
oMgcDjitc*r'r^^;^Jttt, o. ooi-i.*f*c 

ttO. 0 0 5-0. 5, ;&>::?Mtc<?iiE::liO. 01- 
0. 1T$>0. 

- fli^tf (C) a>A I (7)fic^>^;Wnxc>A;?^j5'n-fe> 
(B) CDZ rOfi>Cifc#-r*^;Ht«» 0-1, 0 0 0, 

tffm\z\ti-5oo. mz. 5-2 0 0-r«»S. 

^-®!»OPo^l::ffi«Sn*v;U3Xti7Ap^^Di2 
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(6) 

9 

> (B) tt, z r«>«<Dig-aKr«ffl*n*^'&<»D 

2 0MlZti't^itt)^. 0. 0 1-2. i^iSJclio. 0 5 

1 (OR* » ) n ^ LR' Mi. |p]CX5i i^? 

mm^wimr^<D\z^vftmi^mi¥ (a) t 

Ig^Pfl^^^;^, *t>T2:©ffl«ctt, «Hl*HI€:-&tr 

1 - 1 0 Hfl!>^I^Tcor;>=^JP»*^f 4c? 

b?5^uiffajc:«, mm-m^<o^<Diznmr^r 
)i^B./^^>t:;i^^. m.^itom\z«jiAmti.x&m^ 
ti^r)v^/^^>\t. m^owstiz^mmizmmf^n 



^ffl¥4'2 11405 
\zn'r^^n^itifi. 1 i 1 0, 00 OOM, »2ilcttl 

T. x\ttfm\z\t:tuy^>(o':fi'^*j'^-<Dmmxm 
—D<D:tuy^>. mxitx^u>. Xtt::/Dif^>, 

»atCttX^U>. X«X^U><Ofi^tt<D«;a:C* - 
'b-:^ O a - :t >^ > tfi^^li-^ - 1 J; t) # &n 

p^i^^u-^-Httt. 0-10 or, »jai$ctt2o- 
9 ot:, 4^jc5 0 - 8 ccoiasr, jft^-^^jEo. 1- 

«i&8&««o#ifiETic> u ^-<mmz»miiti. 

Yfc^* (c) . «Fa»cttr;V5y=*^'t>->**fik:-*tr» 
«^*«^-r«;ii!iiCckO. x«c<7)2r>(^):^^cDjia^'& 

t)^{CJ;0, :/^#U-7-'fld»|i^4>€>A l/Z r±M^ 
ifc^tl 0- 1 0 00, »3ilC»5 0-5 0 OTTMSft 

txOtf^UXttftJ^oTAVi. T'l^il^UV-^H. i^JV 
3Xt;?ACD5U^;W^>i:0 0. 1-5 0 0. »a[»Cttl 
0-4 0 0 ga5*U:i-V7>f >€r^^«w±«)T6V^« 

"C^ifSlCli. -3?UX5'V>, XJ*x^k>i:l omftje 
&^it<D^<DmBV))/n A ^ ^ D "fe >j»« i**^, 

if^^ttfm\z\t7}i^^±x\^i^^)iio:>isSiUmtKmk^ 

t;v^fcoo. 1-5 0 0. If *c;ii 0-40 og<D 
jj^ux^u^xttx^U'X^^tfi^*^^*^:^. *^::3io 

-1000. »5gfC«5 0-5 0 0<^)A 1/Z rM^tfc 

Din> 1 0-5 0 0S^^n>, »a(Ctt3 0-3 0 0;^^ 
ol^tC 5 0-2 5 0 OUSl^X. DmCD. 
ifigDn»c^-r^tt:*^3*eA/3:V^ $?«{c«2. 5*^ 
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(7) 
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JC. W A 1 / Z r <^^M^lt)6« 1 0 

- 1 0 0 0, tij^m^\t 5 0-500 co«T» ^i^-a-^ 

:30. 8 9-0. 9 6 5 g/cro» coaFftt, 0. 0 1 

-50.J3^afc«0. 1-2 Og/l 05^COj:<;l/h-f > 
¥v^7s (ASTMD1 2 3 8. ^ttEfCJ:0»l^ 
2-5, J?aJCW:2-4<D^^5^^i:> i^U^X 

«^«®^:^u ^;u3-':^A<z)atto. 5-2 0, » 

aiCttl-lO, »JCl-5 (ppro) mST*D> 
r>»fclfr:;i.;Ftt«ioV'<Jl'35*. 10 0 Oift*JBf^^& 
DO. 5&«iL;5:U^. WAfiO. 2-0. 4. mk\z\t 
0. 2-0. A^'::>kf— Uv^>^«a»coi/'^;l'*t, 

01-0. 2, #aiCttO. 05-0. IT?^*. 
U><Z>^^S^«1, Ca -Ca a-:tU>'^>. 

:?^DtfU>, ::/"7^>-i. ^:^ir>-i. ;*5^;i/-4- 

^^•T^^- 1 X«:^-^'5">- 1 <0>J>&< i^— r?« 3 0 

v-xtt^a#iicfi, 0. 3-0. 5 5,^ajc»o. 

3 5-0. 5 g/cm» <0««ffi&^r*i»*?^Ja"Tf. 
ti^^^m\Z\t. -rX^i^iS^v Dm. 15 0-100 
0. ^f5iJC«3 0 0 -8 0 0^^7n>cr>|Sl^-C, Dm 

tt^M^^^<Z>ffift^i^^«|. Mw«« 1 0 « - 3 X 1 

<, ^(C2-4(3[)«iB. »»Ctt2-3, 5CD«fiH^» 
^. 

)fe?^<PTX^^!i[g (Dm) .*:gi:tf33|Zi^ltg (Dn) O!) 

fi^Xtt«jBI«t^CDVX¥^|gS (Dm) a:|R6<J¥*^^ 
S (Dn) (Op t omax) -f ;< 



J5 



-i?r:?-^-rif- [T-f^D--5ti^r-?^>Ktt (M!c 
ro-Measureme — nts Ltd. ) ^^ffl 

(1) JlJa-r-Sfil^Ofit (ni) ^^^X 

(i) «w£i?^xoi3itf^corB]fc^'&5n*«*'raits 
(di) {c<fcoi#»wten«». i98i¥6^<Di>o 

7^>Xg|iPNF X 1 1-6 3 OrCckSt. Dmi: 

_ S niCdi) ^di 
^ - E niCdi)» 



Dn - 



ni 



\t msi^^<om tmtnx^-^^. ^zfY'^vi^:^^ 

jrj:Oiili$n, 6i2O0«®racD«*-z?K 
a? «$n^-c€S*x»i««t^ie^<05^»&»rt>c!)T» 

30 r.^:«--i5^X (Wa t e r s) J (SI©) 

ri5 0j ARTyj>jia^'n'Th^^^:7 (ifijfiit-fX 
x^Xi27;i/->'3>^ovh^'97) tcJ:o^e>n^^^ 

»a!l:l, 2, 4 - h U ^ D D^^lfV 

- 3m<0 Tv-axu/^Xj ART (SHodex) 
(Si«) TAT 80 M SJ A^A 

- ^a^: 0, imm96 

- WW^^ft : 5 0 OV^^^DU^y^J'- 

40 - i;u'^h^'yyi:—m>miffmzjiy)^m 

- rgz^^T^y^X (R I « i dex) J 6 0 70EA 
(DS5®^rt:-tr"-'^5:^;VX (bp Chemlca 
1 s) S. N. C. t;:cJ:D)K^$nsW«S#Ux5^U 
>S«^L/T«IE : Mw=6 5, OORi;Mw/Mn = 
4, **::>iai»«:i«UX^Ix>tt, Mw=2 10, 00 0 
ft?/Mw/Mn = l 7. 5c 

5«? a) a^cDSUi 
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# 



WfflJf 4-2 11405 



13 



14 



'g-4ft>10. 2Utyh;U. av>Tn-^4^1f>6. 45U O^^Jl-T^l/^ y ^^i^V (MAO) i:brT;i/5r:'i7A 

vh)W 3feViTr««f::>?-fyT^;vx-5^jn u^/ 2 5^U7hAt«^i/..c:<D»iR (MAO) en 

*«T<O«-a»05lWlC. (2 5*0 -C, 6 0 -fiy©VxU>^^ (S c h e r I n e Comp a n 

0 r pin©»afT@1gr-5>«itttl2:>^vy5/ h^rliA)^: y) fc:i:r)l55e$nTl^5>. ^l^T««P«JiTk:ii3&U 

3 0 U 3/ h;VOX7^>VXMS*S;Sgi;i»ALfc, r 5 Om 1 (OT^^^Kf^^^mXL. ^^ViTX^V> 

*6 0 0 r pmlrfiWU d^-^KiSmK^a 5t:i;ifi» 7 S^^Offle 0 B/hco-3£5i[SiTS>£:«fc||Al/ 

«kf'>.fjSliau?i:o n^WMotttJDfc, sje:^l'&«r=&3^ J<7 2. 1 6 k gco^^ST 1 9 orrjai^bT. 0. 95g 

M2 5lClC«l#l/fe. »&nfcttK&, 25"CJCT15 / 1 Odii'©;?^;!/ h>f >7'y i^X^^Ufc. GPDlCiD 

V T 5 )VX-y-}Vt 0.001 ^;P*«lCOM g - C j^<W!12 

lli^**tr2«[ft'r^^'>C^Aa#^«*Ufc. a) 

-C4ftSEL.fe^lC> VX^^iCSv Dm, 3 55 fBg«. ^ISM 1 a:^<lilU"C*o/t. 

5^a>cD«tTT. tt?^c?>Dm/Dnjc^'r-&it*n. 4 b) mk<omM 

fiiS^Otk^BStttt, «4 5m> /g (BE X'>i.Yb'&«S«Xb;t«. ?l^«€r2^ra2 STCrft 
T) a? I^UfcJK^^tt, ^ilg|^li:^<I^UlC^Ufc. 

b) fm<f>W& CO^ICUTff ^nft:«ttCS, a-(a2 5t:T2 0 0ml 

^t^>'2 8 SmUHWat^:, 3 5 0 r pmTlHlter^ie mUffi. Din= 3 5 5^n>*iODm/D n Jt= 1 . 4 

XSJSS'V S*3?iBaT(C2 51C-e»AU *Vi-e2 itZryMg'^0. 0 1 ltT7C*Z r ^:Mg i U 

0 5 u n - y -Ji'ftftfiii tB-^lfo* 25 

'CTl^raati^b^tJfc. ClQlSiOO^lDDtC, c) n -^4^1^>4'lz!RaBLfcX^V>om^fl^ 

2 5'CT#2 0 0inl<On-^4^iJ'>fcT2[5life# fi^Ybtt. it[|SfeSl/;tftWI&«fflUfcWl«. 

\.1t, ^9^i^tfJx 10 0 5 U*;V«t^^^fc^§^Ufeffl 1 i:4fe< BClciejISl/^u lHrJR;5n3t*UX5^W>«* 

^coi 0 0ml n->\^1J->l»W«*rsit;Mifi«4'T^ ^ 2. 1 SkgCO^fSTl 9 0t:r»Jjtbr. 2g/ 

*»K»Tfc-r2 snc-efii^Lfc. z r 55U€:;i/*# 1 o^co>;uh-<>x^y^x^WL;t. GPCtcJ:Oii! 

tf ^;^X>4'CDfc!X (S/5rD-^>^5^XX;W 5;i700 SUfc>J*^JX^U><?)Mw/MnJttt2. 3"C*o^. 

>?;HJX»>A (C p 2 Z r C 1 I ) c35»» 1 0 Om 1 ^Hmz 

lt*^U35:;0«6 2 5'CTSirv«fClSAU;tc ^i^v^T^g a) im^O>Wt 

•C^TJfrSlb, 5fcU>TC:0!)«JCLT«5n^««*> 5 10 0 5 U^;i'Ct>Mg*^«flWE»3SU;ta*<Dn 

0'CJCT&t2l2 0 Oral On --^^^if >^4[Elt5fel^L. 4^-tf> 1 0 Om 1 ffi^lK*. 3 5 0 r pm^lEllEt* ^fi^ 

;ft:v»-cs>s«s* 2 stJi'^i^iiL./j^&ie. 2 5 t:ic:T# nmt.tmias}mi^7.^h.^mxtL 1 u 5/ hji/o:^f^ 

2 0 0ml On -^:i^'y->T2EIft#Lfc. IfiCOcflM 4t? XH^fi«^. ft**B8^!lTfc2 5t:T»Alx. iS^CV^T 1 

tfl*^e-»^»ldl36^ Dm=3 5 5^'a>;$^ODm/Dn 0 0 5 U ^^l/On -"i/:^ -^r lC^jniU:?t« ro 

lt=l. 4*^-r^3^tt«iTOJiJ!BT#€>n/::. ilOS ^WO^t?0fC> 2 B^CTS 0 Om 1 On-'N. 

44:jlt«t(i, *;Utt:Z r/Mg = 0. OIISJCTtc^Z ^■y*>J::T 1 Eife^Ufc. O O 5 u^:;v 

r iMgtS-^Ufc. ^trWIEifc»Lfefi#01 0 Om 1 n — %:^'9->B«l« 

c) n -^4^if>4^tCffigiUfcX5^U>oa'&fe I^CSJK«4»T«3|IJirH^TK:T 2 5 

5 0 Om I 0^-^^'t^>^, ^^3?fflMT, 3 5 0 r ;^:iiTT;i^5X»i? A 2 5 5 U ^JV^^-^t? h;i'X>4> 

pmOiMgTI§^"r-53fc^^«tlnJ#St?&^^>>^xA^li O (MAO) 0^&«lei4ml$, n^x^Uf^^ 2 sx:.x 

OTCSTlraJftU -5£ftOi3{t$S[jfiL.ft:i54iS$*, ^^V^TtS 2 ^[857 0'CT«*^L/i«tt;t. ::0^ 
Eji&a&4>'^«AU COWiyKJi. 0. 0 0 2 55U^;U 50 KOiR^^OIw. Srt^«:5 0t:iT?&«IU ^^ViTilO 



--48— 



IS 

»H:LT»^nfc««*. 6 0'C»CT#l5I2 0 0mlO 
trh;VX>4>CD (Cp8 Z rC 1 « ) CO^ttl O Oml 

«5 0'Cd:7f^u ^V)-r^&n:^@fl:jim&> so 

t:T?fi'2 0 Oml ©n-^4^-9'>T4l5rifc?§>U ^^Cl^^T 
R;S»«2 S'CST^&^bT, 2 5'CT$2 0 Om J 
n-^;^^iJ->iCT2|iI«»U3t. fiOC«Mai3fe^@#: 

Zr/Mg = 0. 0111 
Al/Zr=9 
>^h*>^/Mg=0. 8 8 

c) n -^^^>mzmmvitx.^\^><n^'^^ 

Ji. 2. 1 6 kgO^^STl 9 OrrSI^Ur. 6. 8 

><3DMw/MnW:tt2. l^Cftofc. 

a) 

b) m<^m 

^^^IJ-Vl 0 0ml»«««r. 3 5 0 r pmrifillgf ^« 

XfiJ«»-^, S«I?B»TJ::2 5'CT#AU 5fcl>T2 
0$U*;pcDn-:/j5^/-JHfea5flqU;fc* ;i(7>^W<03l* 
t>«9fc, 2 SCrS 0 Oml ©n-'\J^-y'>JC 

Tirirft^bfc. Jl(Dfflra<^>»fcOK:. 2 5t: 

0 Oml<Oh;UX>fCT2CiI«fejS^Ufe, -T^^i^ 
»>A 1 0 0 5 U^^k^tP^fittit Ufcail^© 10 0ml 
h^VX^SiBjft^, [^i;Sl&«4'*C!£*^BI^T&CT2 

5t:T«»L;t» 1 om i (c p » z r c 
i>) i h;i.x>*3 oS»5K<oaiff"r»««^» (MA 

o) tuxr^ps— "^AS 5 05U^;pi:*&tj h;^x 

(Cp« ZrCU) a: (MAO) S2 5t:n^W« 
i^hf^ifi^mm^'^ft. ii^«2 5 0ml^. 
ifi^ 2 5t:TS^5«tril|AUfc. 'A^^TM^^^ 7 OTC 

7 0t:iCT^ia2 0 0ml<Dn-^4^1J->Tl OS 
n>35^:3Dm/Dntt;=l. 4 €:&-r-&i»«*iTco?^S8 



(9) i»«^4-2 11405 

ZT/Ma = 0. 04 
Al/Zr=0. 16 

c) :/ix4^'Jv-g»ffiS 

5 0 0 r pmTlEl«gt"*«ttMI&ltAfc5 U h;VOX 

>^mxu 7 or^-rtpuf^b, *i<LTS^«i«> 3 

0S«XiiMOh;WX>«f><0 (MAO) a:Ur3 0 05 
UTKA6DTJU5X'>i>i:l. 3 5 U r h A(Dv;p3X 

10 fc, ^tiTX^»^9 O^tCSlD 1 3 3g/h®— 32 

(2 oic) ^cm^u. ^^So!>A$«r«* m 

1 5 3 gcDiHUX^lx>«:^;9L. Al/Zr(OlS 
^lt»2 0 OT&oTt. Dm=9 0 5 

^D>30>'3Dm/Dn|t=l. 5Sr:t-r*3»«a^3^6 

a? d) x^]y>a>:^xmM^^ 

> 8 0 0 g cr>«»5kilAM)^&> 18c mI&ilCD2jSti6E^ 
«:«K:3IAL'fc, 8 0'C*Tjto*IU, *V^T 

x^l/'>*, SlS^'^'Jw^ArsciiJca:?) 1. OMP 
aCDBE^&ftfcc X^V>t> 30cm/sec©aatt 

U^-2 5 tSaftflcS^^4»tc3IAU «c«l>(^M* 
8B$W®W8 0t:{C«»U«:, 36KUT#UX^I/ 
>»*d««ifi5n> 2:n»» 0. 9 5g/cin3 0« 
5» S> 0. 1 g/1 0^CD;*;l/h-f >5^»y^y>^ (ASTM 
D 1 2 3 8 ^ft^E) , Mw/Mn=2. S(D^=?^ 
5 p pm(Z>>?;i/Z3X'i? A^^S, 10 0 Oj^SDS 
^^fcrj 0. 4(3!>fcfx;i'5Ffia^Ol/^Jk &r^l 0 0 0 

^^K^^&o 0. 1 olfxy T^v^ttftKOV^^pe* 

U3t. Dm=4 0 0^^;D>;5f^t:>Dm/Dnlfc 

0.4 5 g/cm> 

a) a«g<;?gis 

b) ifeaicDgjs 

Sm 1 O (Cp2 Z r C I 2 ) t h;i/X>»f3 

oSftxoaiagT^**' (MAO) t{.xy;v^:=^^A 

1 2 5 5y^JWi«^tfhi^X>ff'<3!>2 5 OmlOS'& 
ft^SBSU. Ccaig^%^Klfell'>JIIAUX!:£A^tJ4. ^ 

5^i?n>;5^'3Dm/Dnit=l. 4 Sr^-r^l*«)tft^ 
OJ^S8-C»&nfc, 2:<?>®#:jttJ»«. 7C*Zr. Mg& 

tFA I ^:5fccot;^^t-e^^"rv>fc : 



# 



(10) 

17 

Zr/M8=0. 0 5 
Al/Zr = 0. 14 

c) ^Ui!^^}^-<OW^ 

d) :L^]y>(D:ffxmM^{t 
m^c<om\zi^r§m^ru o. 947 g/cm' 

0, I s/i 0^<D:^)VV^>'fyi^:^ (astm 10 
D 1 2 3 8 *frE) , Mw/Mn = 2. 6<0fH=- 

tt, »©ffiO. 4 1g/cm' Diii=4 5 05 

^rD>;aft-DDm/Dnit;=l. 6 ^fit^tLf-iOf^ ^ 

a) atfOteS 

b) ftB«<p»ia a; 

mm\t. BUS»^2S'C\Z^V. (Cp^ Zr 

C I a ) t (MAO) i:^^tfig'&«&€:€-SifiS'^SA 

^i;JC^lfi$n)fe. Dm=3 5^i5^D>;0> 

nfc. ^©BtttjttjKtt. 5c*Zr, MgXt^AI*:*© 

Zr/MB=0. 034 
Al/Zr = 0. 1 5 

c) 'fu*^j^-<omm, 30 
fi. 0. 2 g/1 05^OJ?^;^^'f >7^yi5?x (astm 

D 1 2 3 8 ^frE) V Mw/Mn = 2. 50^^ 
*i>^. 5 p pm05?Jl.a:z^A*W««:^l/fc. I»5|c 



^BB¥4 - 2 1 1 4 0 5 

18 

tt, Dni=4 0 0 5e;'n>35»-3Dm/Dnik=l. 7* 
cm' 

iz^i^x. ^m. nm»^:&tfmmtzmm^&^o^m^ 

-Cft<£»o 3ltS^*8TF^4. 6 5 9. 6 8 5 K: <fc * 

<o (» m^it^zmm^^mh. ii>z)tt^$^\z^m<oi^ 

fj. tf^^M^it<r>m<7^B:kfxm±^^\zm^^c^tfim 
^^fStn)tm,^c^miftx^D. »sni#uv->t, n\z 



(72)«M* >:?u;^^3i v'i'^u-^i 

:7^>Xa, 13500 -^Jlr^^. 

(#^b) 
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